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Introduction to codes and standards

A Overview of European codes and standards in buildings

Dimitrios Athanasioy Energy Efficiency Policy Officer, DG ENER, European Commission
A American building codes and standards

DavidNemtzow, Director, Building Technologies Office, US Department of Energy

Session 1: codes for new construction Session 2: Standards for building renovation

A Codes for New Construction: A The use of minimum energy performance standards to renovate
Setting the Baseline for Performance 9dzNR LISQa SEAalGAY3I odAf RAy3Ia

Amy Boyce Associate Director, Codes and Technical Strategy, Louise SunderlandSenior Advisory, Regulatory Assistance Project

Institute for Market Transformation A Setting Codes and Standards in Affordable Housing

A European energy performance of buildings standards Michael Freedberg Senior Advisor for High performance Building, US

JaapHogeling Manager for international standards at ISSO, Department of Housing and Development, Office Energy and Environme
Expert at EPBenter A Q&A
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European
Commission

The building sector in the EU

... were built
® before 2001

Annual Investment
gap (-55% GHG @ 2030)

Total energy
consumption...

GHG ... will be still standing
emissions... by 2050

The current renovation rate ~1% per year




European
Commission

Comprehensive legislative framework

Energy Performance of Buildings Directive 2010/31/EU

(EPBD)
A the main instrument addressing building performance

Energy Efficiency Directive 2012/27/EU (EED)
A Public buildings, metering and billing, split -incentives, etc.

The EU energy labelling and Ecodesign legislation

A Ecodesign sets common EU wide minimum standards to eliminate
the least performing products from the market .

A The energy labels provide a clear and simple indication of the
energy efficiency and other key features of products at the point of
purchase .

Renewable Energy Directive
A Promotion of RES




European
Commission

The Energy Performance of Buildings
Directive
U Methodology for the gzgl%glgfl%%ﬁ of energy performance of
buildings
U Methodology for setting cost -optimal minimum energy

performance standards for new buildings and existing
buildings undergoing major renovation

U Nearly zero -energy building targets for new buildings
U Energy Performance Certification schemes
U Inspections of heating and cooling systems

V Flexibility to reflect national conditions (climate, market
uptake, energy mix, type of buildings, construction methods, etc.)
V Energy performance of buildings standards (CEN)

https://ec.europa.eu/energy/topics/energy -efficiency/energy -efficient -buildings/energy -performance - 10

buildings -directive_en
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Cost T optimal methodology calculation

EUR/m?

range”

]
Economic
optimum

“Cost optimal

kWh/im?a

1. D efinition of
reference buildings

1 dentificat :
energy efficiency and
renewable energy

“measttes 7

3. C alculation of
primary enerqgy demand

4. C alculation of global costs

5. C alculation of the gap
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European
Commission

EC NZEB Recommendation level of energy performance
(kWh/mz2y) per building type and climatic zone

NZEB RECOMMENDATION BENCHMARK

Type of building

Single family houses
Offices

Single family houses
Offices

Single family houses
Offices

Single family houses
Offices

Net primary energy use Primary energy use
(on-site RES excluded) kWh/(m?y) kWh/(m?y)
MEDITERRANEAN (CY, HR, IT, GR, MT, PT ES)
0-15 50-65
20-30 80-90
OCEANIC (BE, DK, IE, DE, FR, LU, NL, UK)
15-30 50-65
40-55 85-100
CONTINENTAL (AT, BG, CZ, HU, PL, RO, SL, SK)
20-40 50-70
40-55 85-100
NORDIC (EE, FI, LV, LT, SE)
40-65 65-90
55-70 85-100




European
Commission

Implementation timeline for cost - optimality
and NZEB requirements of EPBD

o ! o)
Recast March 21, April 18, March 21, 2015 July29,2016 March21, Dec31,2018 Dec31,2020
EPBD 2012 2012 2013 MS EC 2018 All new All new
31/2010/EU Cost- Guidelines MS first intermediate  recommen- MS second public buildings are
optimality for report to the target for dationson  reporttothe buildingsare NZEB
Delegated Delegated EC on cost- NZEB NZEB EC on cost- NZEB
Q Regulation Regulation optimality optimality O
No244/212 No244/212

2010 2011 2012 2013 2014 2015 2016

2017 2018 2019 2020

Towards a holistic approach




European
Commission

Average cost -optimal levels (primary energy

for new (and existing) buildings per climatic zone, 2018
cost -optimal reports

Climate Single Multi Office Other non -
family family residential
house house

8161 105 (148)

221 (275) 423 (775)
83 (112) 80 (124) 130 (136) 176 (268)
77 (183) 62 (77) 66 (78) 120 (122)

Average reduction of cost -optimal levels from 2013
and 2018 for new and existing buildings

New New Existin Existin
Member single- multi- New sinele.fa rrglil multif amg1 | Existing
States’ family family office ghouse Y house y office
average house house
-23% -23% -17% -17% 21% -9%

Source: JRC own calculation
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Improvement of residential minimum energy
performance requirements in some key Member States,
since the entry in force of the first EPBD
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Commission

National long -term renovation strategies
Optional scheme for Osmart
Support for e -mobility

Promotion of Building Automation and Control
Systems

Promotion of Energy performance of buildings
standards (CEN)

A broader scope

https://ec.europa.eu/energy/topics/energy -efficiency/energy -efficient -buildings/energy -performance -
buildings -directive_en

read.i
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A The NZEB requirements are currently 70% more ambitious
than the national cost  -optimal minimum energy performance
requirements.

A This was obtained through progressive legislative steps over
the last 10 years.

A A significant reduction of relevant technology costs is
expected, which could make it possible to further increase
the level of ambition for NZEBs.

A The main challenge for the decarbonisation of the building
stock by 2050 is to increase the current low renovation rates
and the application of ambitious minimum requirements for
existing buildings.

A Future generations of NZEBs will integrate smart
technologies and digitalization solutions and could also be
scaled -up and integrated aw level

17



European
Commission

The Renovation wave
Greening our buildings faster, Creating jobs, Improving lives

At least double the Make deeper
annual energy energy
renovation rate renovations

Concerted efforts at all levels
to deliver renovation to

35 million building units COVID -19:
by 2030 - .
4 buildings in
the center for
our lives
https://ec.europa.eu/energy/topics/energy -efficiency/energy -efficient -buildings/renovation -wave_en
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A comprehensive vision on building renovation

O0Energy efficie

principle

Life cycle thinking and
circular economy
principles

A Reduced pressure for
natural resources and
greenfield construction

A Adaptable buildings
resilient to extreme
natural events

A Reduce water
consumption, remove
hazardous materials

A Address fire safety

A Promote climate resilience
and biodiversity

e

Integration of in
built and onsite
renewables

Smart buildings

A Buildings producing energy,

with recharging points for e
mobility and bike parking
A Smart buildings providing
essential data for city
planning and services

Neighbourhood and

communities

A Healthier, greener & more
accessible buildings

A Interconnected neighbourhood

districts
A Energy communities



European

Commission

Proposal to revise the EPBD

Twofold objective:

—> Contribute to reducing buildings’
GHG emissions and final energy
consumption by 2030

Climate Target Plarby 2030
the EU should reduce

0
i
i

dzZA f RAy 3aQy
GHG emissions 80%
final energy consumption
by 14%

energy consumption for
heating and cooling b¥8%

—> Provide a long-term vision for
buildings and ensure an adequate
contribution to achieving climate
neutrality in 2050

GHG emissions of EU buildings (residential & services)
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European
Commission

Proposal to revise the EPBD: focus areas

Renovation Decarbonisation
AMinimum Energy Performance Alntroduction of zero  -emission buildings as
Standards new standard for new buildings
AEnergy Performance Certificates A Consideration of whole life cycle carbon
ANational Building Renovation APhasing out incentives for fossil fuels and
Plans and renovation passports new legal basis for national bans
for individual buildings
Financing Modernisation &
ASustainable finance and system integration
energy povert_y alleviation Alnfrastructure for sustainable mobility
ADeep renovation standard A Smart Readiness Indicator
ARenovation passports for Alndoor air quality: ventilation and other
individual buildings technical building systems
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European
Commission
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Main provisions on new buildings

From nearly zero energy to zero emission
buildings

A Update based on benchmarks per climatic zones, to be applied by
2030 (2027 for public buildings)

A Stronger incentive to on  -site renewables, efficient district heating
and energy communities

A Zero -emission buildings become the level to be attained by a
deep renovation as of 2030 and the vision for the building stock
in 2050

The life -cycle Global Warming Potential
(GWP) of new buildings will have to be

calculated as of 2030 in accordance with the Level(s)
framework, informing on whole life -cycle carbon emissions (2027
for large buildings)

Strengthened requirements for recharging
of e -vehicles, and mandatory bicycle
parking in new buildings




European
Commission

Main provisions on existing buildings

Minimum Energy Performance Standards: Union -wide MEPS to phase out
worst - performing buildings

I Public and other non -residential buildings: at least EPC class F by 2027 & EPC class E by 2030

I Residential buildings: at least EPC class F by 2030 & EPC class E by 2033

National Building Renovation Plans (replacing the long -term renovation
strategies)
BRP to be integrated into the NECP process, except the first plan

Common template with only national goals and key mandatory indicator, several elements opening to
other dimensions beyond energy remain voluntary (accessibility, safety,..)

Definition ~ of Adeep renovation #

Strengthened requirements for recharging of e -vehicles in case of major
renovation

Stronger provisions on the removal of obstacles and barriers to
renovation (right to renovate)

Member States must not subsidise fossil -fuel boilers as of 2027




Thank you! l

Dimitrios Athanasiou
Policy Officer, Directorat&eneral for Energy
European Commission
Dimitrios. ATHANASIOU@ec.europa.eu
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Toward a Decarbonized FuturdJS Building Energy Codes

BPIE USEU exchange: Building standards and codes to drive renovation

David Nemtzow, Director, Building Technologies Office, U.S. Department of Energy
11 January 2022
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U.S. National Climate and Energy Goals

By 2050

L I

o N
é"c \Q\’) United Nations
\{\ ]y Climate Change

=L
United States of Americal
Nationally Determined United States of America United States of America
Contribution Power Sector Economy
Reduce net Achievel00 Achieve a fully
greenhouse gas percentcarbon carbonneutral
emissions by50- pollutionfree clean energy
52% below 2005 electricity by 2035 economy
levels

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 27




Model building energy codes: Progress over time
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U.S. DEPARTMENT OF ENERGY

Year
Source: Pacific Northwest National Laboratory

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

~ US$138 billionenergy cost savings
~ 900 MMT of avoided carbonemissions
~ 13 quadsof primary energy

These savings equate to the annual emissions
of:

~ 195 million passenger vehicles
~ 108 million homes


http://www.energycodes.gov/

Status of energy code adoptiod Residential

Residential Code Analysis

M 2021 [ECC
@ 2018 IECC
o O 2015 IECC
N @ 2012 IECC
st W <2012 IECC
e ,}f:‘ [0 No statewide code
= ] f ~ .
2N B
Jpdated as of 12/30/21 www.energycodes.gov/status

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 29




Emerging themes in US (and elsewhere)

V
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U.S. DEPARTMENT OF ENERGY

Net zero energy(+Readiness)
i1 CC specified optional str et c hr egaodayl aopfp eznedrioc e

Electrification(+Readiness):
I Prewiring for future electric appliances, reserved space for heat pump water heaters
I Explicit prohibition of fossil fuels

Electric Vehicles / chargingPrewiring or actual charging

PV, storage integration California Title 24, ASHRAE Standard 90.1

Grid integration Gridinteractive water heaters, smart thermostats, etc.
Carbonmeasured / decarbonization codes

Performancebased codes

Compliance focusjncluding: remote technologies, training for regulat and regulaed
Existing buildingsparticularly viaBuilding Performance Standard¢BPS)

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 30




Building Performance Standard® wave of the future?




You are welcome to participate as an expert in the
Pacific Building Energy Codes Working Group
of the IEA Buildings and Communities Programme

L LABORATORY

AContact your EBC national representative www.iea-ebc.org/contacts

Alf your country is not listed, please contact

A BECWG Chairs and Operating Agent: Meredydd Evans (Operating Agent),
m.evans (at) pnnl.gov, or

AEBCO6s Se cMaledmaQrmeamalcolm.orme (at) aecom.com

AGet on the mailing list for quarterly webinars and
e-newsletters (POC: Alison Delgado, Alison.Delgado (at) pnnl.gov)

www.iea-ebc.org/working-group/building-enerqgy-codes

32


http://www.iea-ebc.org/contacts
http://www.iea-ebc.org/working-group/building-energy-codes

The stakes are high

Building energy codes are projected to result for U000 through 2040)

U$138 bl I I I O n In energy cost savings to homes and businesses
13 q UadS (13.7 EJd)of primary energy savings
900 mI”IOn tOnneS of avoided CQ emissions

www.energycodes.gov/impacts



Thank you!

david.nemtzow(at) hg.doe.gov
Codesenergycodes.gov
BTOwww.energy.qgov/eere/buildings

BTO and DOE are hiringb@act me/us!

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY


https://www.energycodes.gov/
http://www.energy.gov/eere/buildings
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Codes for new construction

Amy Boyce JaapHogeling
Associate Director,
Codes and Technical
Strateqgy,

Institute for Market
Transformation

Manager for international
standards at ISSO,
Expert at EPBenter
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About the Institute for Market Transformation (IMT)

Mission How we work

Catalyze widespread and sustained demand for Advancing policies and business practices that
high-performing buildings. enable people to build and operate healthy, high-
performing buildings.

LS. IMT

UTE
I I FOR MARKET
TRANSFORMATION




The US Model Energy Codes: IECC and Standard 90.1

TABLE OF CONTENTS

TECC—COMMERCIAL PROVISIONS. ... .. C-1

CHAPTER 1 SCOPE AND

ADMINISTRATION ... .......... c3 CONTENTS
ANSI/ASHRAE/IES Standard 90.1-2019
CHAPTER2 DEFINITIONS .......00ovvvnnnnns C-7 Energy Standard for Buildings Except Low-Rise Residential Buildings (I-P Edition)

CHAPTER 3 Gl ..C-13
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Code Compliance: Prescriptive versus Performance

A Requires following a set list of requirements A Performance method requires energy modeling

A No energy use estimates A Results in an estimated energy use as compared

f : - : to a baseline
A Simpler option for smaller buildings are those with

less complex feature A Most often used for more complex buildings or
systems

S MT

INSTITUTE
I I FOR MARKET
TRANSFORMATION




Modeling End Goal: Compliance or Prediction?

Compliance modeling Predictive modeling
A Comparison to baseline building A Uses actual building characteristics

A Required for code A Takes into account measured energy use (when

) _ =
A Uses standard assumptions possible)

S MT

INSTITUTE
I I FOR MARKET
TRANSFORMATION




What is a Building Performance Standard (BPS)?

Metric Standard Compliance Path

What are we measuring? Where do we want buildings to How do we expect buildings to
Carbon, Energy, EUI? be? How aggressive is our improve, and how quickly? What
approach? programs exist to help?

N M7
INSTITUTE
I I FOR MARKET
TRANSFORMATION




U.S. City and State Policies for Existing Buildings:

Building Performance Standards

.

“' = Boston
P
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Chula Vista—@)
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IMT
INSTITUTE
U1 AR non

© Copyright 2021 Institute for Market Transformation. Updated 11/2021




Energy Codes versus Performance Standards

Energy Codes Building Performance

Standards
Address design/construction Address performance
(Mostly) Adopted at state level (Mostly) Adopted at city level
Have been in effect for decades Are just being implemented
Are widely adopted Have limited adoption
Up to engineers/contractors to Up to building operators to meet
meet requirements requirements
Are enforced through building Are enforced through energy
departments departments

S MT

INSTITUTE
FOR

I I MARKET
TRANSFORMATION



Energy Codes and Performance Standards

Energy Codes and Building Performance Standards

Address building energy use from prior to construction through operation

Adopted by local governments to ensure a baseline of energy efficiency

Are a different approach to buildings than traditional (e.qg. building) codes

Levels of stringency and adoption vary by jurisdiction

Building industry professionals are responsible for meeting requirements

Are enforced through local government departments

S MT

INSTITUTE
FOR

I I MARKET
TRANSFORMATION



State Adoption: Commercial Energy Code

IECC 2018 or
90.1-2016

IECC 2015 or
90.1-2013

IECC 2012 or
90.1-2010

IECC 2009 or
90.1-2007

IECC 2007 or
90.1-2004

. No statewide code

' Data Source: US DOE




Who is Regulating Building Energy?

Waste
Mechanical
Clean Code
Energy Electrical
Code
Building Energy ~ Energy o
Benchmarking ~ Code Building
Code _
Fire
Building Code
Transportation Performance Plumbing
Standards Code
Energy/Sustainability Code Officials/
Departments Building Departments

-



Commercial Code Improvement

Efficiency Gap for Achieving
Net Zero Commercial Buildings with Energy Codes

1.4 ¢ ——
ASHRAE ASHRAE
90.1-1975 90.1-1980
ASHRAE
a-a 1 2 nn_1 2001
- ASHRAE

" 90.1-1989 ASHRAE
§ 1.0 9012009 ASHRAE 90.1-
<3 : ASHRAE 2007
—_— 90.1-2004
x
Y]
T8 ASHRAE
E 90.1-2013
o ASHRAE 90.1- ASHRAE 90.1-
7] 2010 2019
=2 ASHRAE 90.1-
5 0.6 2016 o
a Yaa Efficiency
\ Improvements
ls Advanced Measures (PNNL 2020) \ ASHRAE 90.1-
el - s A A L A S ——s s O N - -HPPHH FEI T 2022
@ \
N p Solar C cial ding (E d |
m
£ ASHRAE 90.1-
= 0.2 2025
(=]
2
ASHRAE 90.1-
0.0 2028
1970 1980 1990 2000 2010 2020 2030
Year

Source: Franconi, E, J. Lerond, C. Nambiar, D. Kim, D. Winiarski, and M. Rosenberg. Filling the Efficiency Gap to Achieve Zero Energy
Buildings with Energy Codes. PNNL-30547, Pacific Northwest National Laboratory, Richland, Washington [publication pending].
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Thank you!

Amy Boyce
Associate Director,
Codes and Technical Strategy

amy.boyce@imt.org

imt.org/bps

energyefficientcodes.org

IMT
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The modular set of EPB standards
EU Green DealFit for 55 by 2030: drivers for the EPBD revision|i
2022

The use of the set of EPB standards for New and Existing Building

Jaap Hogeling

Chair CEN/TC 371 Energy Performance of Buildings

REHVA ISO/TC 163/WG 4: Joint Working Group (JWG) between ISO/TC 163 and ISO/TC 2
Federation of Energy performance of buildings using holistic approach
Eurcpean Heating, jaap.hogeling@epb.center
Ventilation and _ o . CENTER
Air Conditioning The EPB Center is an initiative of ISSO and REHVA and was supported bgdhentission
Associations Service Contract ENER/C3/20437/S12.785185 Start 21 September 2018 for 3 years

www.epb.center


mailto:jaap.hogeling@epb.center
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£R My background

vn

CEN/TC 371:Energy Performance of Buildings, chairperson since 2004

Project leader of the EU Mandate/480 to CEN regarding the development
of the set of EPB standards.

Participation in 5 CEN/ T (Hhergy RBenfarmace |l S
of Buildings

Managerinternational standards at ISSO, Rotterdam, the Netherlands
Initiator of EPB Center (an initiative of ISSO and REHVA)
Fellow of ASHRAE and REHVA

In this presentation | will refer to several video and
webinars that are available at
https://epb.center/support/

10/01/2022 53



The Energy Performance of Buildings assessment method is:

u

u

([N

P The Set of EPB Standards

CENTER

Codes or Standards: the set of EPB standards describe in a normative way the EP
assessment procedures. |t is up to the
how they refer to these standards and provide the (national) policy choices
connected to the use of these standards

Functional : it works for all types of buildings and systems, New and existing buildings

Sensitive : it reacts to all available options and encloses both new and old
technologies to support a correct renovation evaluation for existing buildings

Usable: it has clear data input, it is adaptable to context, and it provides suitable
results for its scope, compliance with EP requirements and energy performance
display (certificates)

icemprehensive , traceable ,r eal i sti c, adaptabl e

€ b ut sinaplesstort , compact, easy to read and
software proof , €

10/01/2022



Modularity

CENTER

Modularity allows to combine simple items to build or describe a
complex system. (see also EPB Center webinar 7)

Then you can

Generators provide heat, heat extraction and electricity using energy carriers
Energy carriers are weighted to provide the energy performance
Then repeat for

all services

. » explode each step !
Needs Systems, excep Generation Energy carriers P into several |
generation weighting R Into sev I
\ omodul es®
\ \
\ l
\
Comfort Energy, air Heat Ener S \ Systems :
conditions flow, light Heat extraction Ty 9 | A subsystems )
Environmen flux, etc. Electricity carriers energy | )
| . |
I Generation ;
,2dz AGF NI FNRBY (KS ySSRay az2vy$S Oty ! A type of |
Technical systems, up to generation, loose some energy and use auxiliary energy : generators
|
|
|
|

An overview of all modules was given in \
EPBC Weblnar 2 10001/2022 = = = = 55—




Hp This resulted in the set EPB standards
center See also webinar 1, Feb 4, 2020)

HEAT GAINS BUILDING FABRIC CLIMATIC CONDITIONS INDOOR ENVIRONMENT
REQUIREMENT S
EN 16798-1 EM ISO 13789 EN ISO 15927
internal gains thermal transmission clim. data calculation EM 16798-1
EN ISO 13370 EN ISO 52010-1 indoor environment
EN ISO 52022-1 & -3 transm. ground floor conversion solar rad. EN 16798-3
solar gains EN ISO 10077 Mational standards ventilation systems
transm. windows climatic data EN 12464-1
visual environment

Energy CALCULATION OF BUILDING ENERGY MEEDS FOR HEATING, COOLING AND (DE)HUMIDIFICATIOM EN ISO 52016-1
needs CALCULATION OF BUILING POWER DEMAND EM 12831-1 (HEATING), EN ISO 52016-1 (HEATING & COOLING)

EN 12831-3 EN 15193-1

BUILDING

AUTOMATION _ _ -
SYSTEM & General EN 16798-9 EN 16798-3 EN 15316-1 EN 15316-1 EN 15193-1

CONTROL EN 15316-2 EN 16798-7 EN 15316-2
Distribution . -

EN 15232-1 EN 15316-3 EN 16798-5 EN 15316-3 _ EN 15316-3
EN 16798-15 EN 15316-5 _ EN 15316-5

EN 15316-4

COOLING VENTILATION - HEATING DHW LIGHTING

EN 16798-13 EN 16798-5 EN 15316-4

(1 TO8)

CONVERSION TO PRIMARY ENGERGY: EN ISO 52000-1

public regulations: POSTPROCESSING (indicators, requirements, ratings and certificates)
background information: EN ISO 52003 (overall performance ) & EN ISO 52018 (partal performances)




Why modularity ?

CENTER

Modularity is a real advantage. The «modules» have similar
properties and internal organization (structure) :

u If you know one, you (nearly) know all of them
u You can easily replace one with another one for e.qg.

u another type of generator
u a default / special module (EN / national)

CENTS 16629 «detailed technical rules» specifies
the common properties of all modules

10/01/2022




Common properties of
== «EN EPB modules»

CE

u The structure: Organisation of the contents of the EPB
standard and of the related TR

u Annex A/ annex B mechanism

u  Structuring of the input data

u Product data (local)
u product description (qualitative, standardized selection properties);
u product technical data (quantitative, standardized technical properties);

u System design data (application case properties, local);
u process design data,
u control type;

u Operating conditions (connection with structure)

u Constants and other data

u Structure of the accompanying Excel A connection

10/01/2022




Structure and use of each
module (heating system example)

o o ———

Output| Symbol | Uni}\

CENTER
Module input
(at each time step)
= ———— = _—_———
L and N
Database \
[ - 1
| |
! |
| Selection properties Data 1
| (vocabulary priSO 16757) preparation 1
=] |
- User interface
I' Input | Symbol | Unit | 41 product characteristics @%g Boiler power outpul :
i : | -Boileuse é.g.heatindH
! Detalled eal» connections :I -Fuel (e.g.eggs oil)n@ ) Gen. output intermediate load |
1 2 —~ | -Return water temperature | - Boiler type (e.g. condensing y/n) Efficiency 1
1 o % - II System design data | generator efficiency at full loal 1
1 % 7 -Required flow temperature II - Localisatiafe.g. heated space y/n Gen. efficienaytermedoad |
I £ @ | Main connection II Temperat.ures 1
" 8 IS | Max running temperatures
I mz - Required energy output 1! II
| = Q | Control signals |‘\ y
1 E (] A | ~
© + | - Heating e o Ve - - - - - —
1 28 !
1 © - DHW
" Building connections Module calculation procedures
Bulilding connectior .
\ F— " | (at each time step)
\ - Room temperature / 10/01/2022

N e e e e e e e

P e e e = —

Main connection

- Actual energy output

\

- Recoverable losses

Overarching standard

- auxiliary energy

- energy input

Otherouptut
-Performance indi

59
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The r eal chall e

s relatively simple to deal
he real challenge is havin

__________ ,
,/ = \\ /
\ .
| Heatpump Boiler (backup) I Webinar 9 !
I | Heatingperformance, Heatingand dhw P l
: output for heating performance - |
DHWneeds ! EN 1531612 ElLLe21eLl AN The calculation order !
! AN has to be carefully i
:l: | beatinesrdsoolingel | 1 Coolingsystem, | designed to avoid |
| needs 1 generation | iterations |
DHWdistribution ! EN ISO 52016 : EN 1679813 ! !
EN 153163 1 | |
1
S T ' Notshown:there |
1 .
Heatpump 1 Overallenergy % | m'ght be several
DHW storage DHW performance and | performance |
Requirednput andlosseso ezl : EN ISO 5206D | thermgl zones and
the heatedspace LY bl ) \ serviced areas
N ) S e e e e e —

10/01/2022




center B U 1 donot be af

There is a front -end and a back-end

u Front-end: is only seen by those who actually do the calculation
and use the method. Their concerns are:

u Describing the configuration of the building and systems
u Inputting the data about all building elements and system components
u Describing the operation of the building and systems
u Understanding the calculation and the indicators

u Back-end: for those who design the method. Their concerns are:

u Structuring the modules and their input and output so that it is easy to
combine them and link them to catalogues and data -bases

u Defining a calculation structure that is software proof and easy to adapt
to actual building and system configuration

10/01/2022 61



CEMTER Conclusion

Modern buildings and systems are more and more various and
complex and interactions between building envelope and technical
systems are more and more relevant in both ways.

A clear modular structure allows to adapt the calculation to the
actual case.

| tds a real challenge to defin
modules in a smooth way: concern for standard developers and
a challenge for the software developers.

The structure issue is not seen by the end user: the flexible
structure allows him/her to describe a large variety of
situations.

10/01/2022



EU Green Deald
Fit for 55 by 2030

u drivers for the EPBD
revision in 2022,

DELIVERING THE

u will it affect the use
of the set of EPB
standards?

Yes, by the clear references to the EPB standards in the
EPBD

10/01/2022




CENTER Process of EPBD revision

u Target: a first draft ready by end of 2021,

u Vision ondecarbonisationof building stock

u Alarge majority (74%) welcomed Bttharmonised GHG metriayhich is great as
0KS OdzZNNByid 9t .5 AyOfdzRSa 2dzaid |y
in the EPC, some countries do, but not all

u see EN 17423 Energy performance of buildin@setermination and
reporting of Primary Energy Factors (PEF) @@Pemission
coefficient - General Principles

10/01/2022




EN 17423:2020 > towards transparency on
PB declaring the PEFO6s and CO
CENTER . .-
by regulating authorities

The target group of this standard are all the users of the set of EPB standards and
especially national standardization experts and/or building authorities who are in ch
of defining the PEFs and CO2 emission coefficients for each energy carrier used in
buildings.

This standard provides a transparent framework for reporting on the choices related to
the procedure to determine primary energy factors (PEFs) and CO2 emission coefficien
for energy delivered to and exported from the buildings as described in EN ISO 52000

This standard specifies the choices to be made to calculate the PEF(s) and CO2 emission
coefficients related to different energy carriers.

Primarily intended for supporting and complementing EN 1SO 5200@ee table B16), a
this standard requires values for the PEFs and CO2 emission coefficients to complete
EPB calculation for the ERCertificate.

The use of EN 17423 is required in the proposed new EPBD

10/01/2022



0
m
Z
-
m
P

Thank you!
Questions?

More information on
the set of EPB standards:

www.epb.center
Contact: jaap.hogeling@epb.center

10/01/2022



http://www.epb.center/
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The use of minimum energy
performance standards to renovate
Europeodos existing b

BPIE US-EU exchange: Building standards and codes to drive renovation

Louise Sunderl and Rue de la Science 23 +44 7989 356644
Senior Advisor B 1040 Brussels Isunderland@raponline.org
Regul atory Ass(RAFEance Project

Belgium raponline.org
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What are MEPS?

Minimum energy performance standardare regulations that
require existing buildings to meet a minimum performance
standard at a chosen trigger point and/or date.

Regulatory Assistance Project (RAP)®

71



MEPS are made up of three

Target Standard + Trigger

buildings and metric point

EACH ELEMENT CAN INCREASE AMBITION OVER TIME

Extend to more Apply rising Add trigger points
buildings or performance or future dates for

building sectors levels higher standards

https:// www.raponline.orgknowledgecenter/nextstepsfor-mepsdesigningminimumenergyperformancestandardsfor-europeanbuildings/
Regulatory Assistance Project (RAP)® P P % 9 P P gningm oyp P 9



European Energy Performance of Buildings Directive
recast proposal, December 2021

A Public and nonresidential
buildings must be:

A EPC F by 2027
A EPC E by 2030
A Residential buildings must be:
A EPC F by 2030
A EPC E by 2033

Article 9

Minimum energy performance standards

Member States shall ensure that

(2)

(b)

(c)

buildings and building units owned by public bodies achieve at the latest
(1) after 1 January 2027, at least energy performance class F; and
(i) after 1 January 2030, at least energy performance class E;

non-residential buildings and building units, other than those owned by public
bodies, achieve at the latest

(1) after 1 January 2027, at least energy performance class F; and
(i) after 1 January 2030, at least energy performance class E;
residential buildings and building units achieve at the latest

(1) after 1 January 2030, at least energy performance class F; and
(i) after 1 January 2033, at least energy performance class E;

Regulatory Assistance Project (RAP)® Proposal for the recast of the EPBD (July 2021) htgpsg#Uropa.elenergy/sites/default/files/proposatecastenergyperformancebuildingsdirective.pdf 3




The value of the Energy Performanqmemggrtlflcate
framework

Figure 12 - Estonla s new EPC design

EPC framework provides

A Building assessment

D0 || & — — A\/ & Volorior prosed oy R

A Userfriendly label e hls — = =

Figure 13 - Flander's new EPC design

A EPC reglster Energ:fg;ettatlecenlﬁcaat
A Stock data

Kastesistrast 45, 2800 Mechelen

Energielabel
580/

Regulatory Assistance Project (RAP)®
Extendo(2020) Energy performance certificates: Assessing their status and potbtitial//x-tendo.eu/wp-content/uploads/2020/05/X1 ENDEREPOR I _FINAL_pages.pdf



https://x-tendo.eu/wp-content/uploads/2020/05/X-TENDO-REPORT_FINAL_pages.pdf

ENERGY PERFORMANCE OF BUILDINGS DIRECTIVE

Methodology Cost optimality Minimum

for calculating  calculation standards for Inspection Smart Building Long-term
energy for setting building elements  of building readiness assessment renovation
performance standards and systems systems indicator and labelling strategies

Nearly Improved
zero-energy performance at
new buildings major renovation

MEPS TO DRIVE MAXIMUM RENOVATIONS
IN EXISTING BUILDINGS, WHICH WILL BE
85%-95% OF THE STOCK IN 2050

https://www.raponline.orgknowledgecenter/nextstepsfor-mepsdesigningminimum-energyperformancestandardsfor-europeanbuildings/



Member States implementing MEPS, examples

A England and Wales all privately rented homes
must be EPC E by 2020.

A E&W all privately rented nedomestic must
be EPC E by 2023 and EPC B by 2030.

A The Netherlands offices must be EPC C by
2023.

A France all private homes must be EPC E by
2028.

A Flanders, Belgium all homes (enforced for
rented homes) must have minimum
insulation by 2020 and glazing by 2028.

A BrusselsCapital, Belgium (draft) one step on

Regulatory Assistance Project (RAP)®

al L) FRFLWSRYNBASYIR NAZKD2 902 Y


https://www.raponline.org/knowledge-center/filling-the-policy-gap-minimum-energy-performance-standards-for-european-buildings/

The Netherlands

A History of the use of voluntary agreements on standards for social and rented
housing

A EPC C standard by 2023 for offices

A New advisory insulation standard defined for 4 building architypes:
Al ntended to -diefft ® nienaulo2t0i5®&n | ev el

A to enable the switch to lower flow temperature heat via heat pumps or district
heating

A In preparation for the area-based phase out of the fossil gas grid.

https:// www.raponline.orgknowledgecenter/nextstepsfor-mepsdesigningminimumenergyperformancestandardsfor-europeanbuildings/
Regulatory Assistance Project (RAP)® P p % 9 P p gningm gyp p ngs



Heat in Buildings Strategy

S C O t I a n d Achieving Net Zero Emissions in Scotland's Buildings
A Rented homes must be EPC E by 2021 and e ——
EPC D by 2025 (unimplemented due to ol T %
covid) ~[@] () OO e
=k *°
A All private homes must be EPC C: PRS by " @
2028 and owner-occupied homes by 2033 Q\% 7
(use of trigger points beforehand). : __Q =
s £S5
A All tenure zero emissions heat standard: # N
A Phase out of fossil boilers in off-gas areas % =
at replacement fr.om 2025 (.proposed) R
A Phase out of mains gas boilers at bl
replacement from 2030 (proposed) NNNN
Regulatory Assistance Project (RAP)® I‘ E&T%L%goxgrgmfgg

Scottish Government (2021) httpsafivw.gov.scatpublications/heatbuildingsstrategyachievingnet-zero-emissionsscotlandsbuildings/



Regulations alone do not make successful
renovations

A Building assessments
A Technical support
A Financial support

A Safeguards to protect
housing affordability

A Effective enforcement

https:// www.raponline.orgknowledgecenter/nextstepsfor-mepsdesigningminimumenergyperformancestandardsfor-europeanbuildings/
Regulatory Assistance Project (RAP)® P P & 9 P P gningm oyp P gy



